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(57) Abstract: 

PROBLEM TO BE SOLVED: To shorten an operation 
processing time in the driving method of a CMOS logic 
circuit which is provided with a clamping circuit 
constituted of a pair of PMOS transistors and two 
function circuits provided with at least one NMOS 
transistor, which is driven by pulse source and charges 
an output node in an adiabatic manner. 

SOLUTION: Phases of inputs (a) and (b) are set to be 
similar to the phase of pulse source (c). When the pulse 
source (c) becomes a high level, any input (a) or (b) 
rises at the high level and outputs (d) and (e) 
corresponding to respective inputs (a) and (b) rise in 
accordance with the rise of the pulse source (c). The 
response delay of output against input is eliminated and 
operation processing time can be shortened while 
charging operation in an adiabatic manner is realized. 

COPYRIGHT: (C)1998,JPO 



(71) Applicant: 

(72) Inventor: 



SHARP CORP 
KIOI KAZUMASA 




(43)&IBB ¥J*10¥(1998)llfll7B 



P I 

(BOInta- H03K 19/08 6 

H0 3K 19/096 



(22) HUBS 



119982 



mm* «s*««)R4 ol <£iik> 



(7DWHA 000005049 



<54) [KKOfcfcl CMOS«BBII»*t«««»*« 



(57) tswi-v. 

[Mffl fei:ittf-*W>PMOSh9>^**»6>ja 
5>^IB»i:*n**v>fe< fc% 1 O^NMO S h 

- K&i^ES-rs.fce.icbfecMosiaata^ias 

(a) (b) Tf^-TA*S:IWa/^« 

^otssu. (d) (e) -e^t<fce>i- ttma 
(a) (b) •cs%t**i*n®A*K:«*S'i"****» /,< 




(2) 



S h^i^*^- h«»4«S:J«'t«l*®MO S r- 
/>«s<fc% J lr3©MOSh5 

«Rfl©KCMO slWHil»T«6aWi«:«Wt+**^ 

O St&StSSS.. 

ttfflRONMO S h 9 > * *»&J** * * fc^*** 
1 IB^OCMO Stt3HH!t. 



#Bfl¥ 10-308662 

2 

tgft t ^ ^ cm o s ifesms&cosgift^^fe. 



10 



20 



/>>fc<£:fclo©MOSr-:7 
4: £-£tf CMO S|&mtHlS&^>ia&^* lcfev ^ 



30 



[000 1] 

<&. 

[0002] 

[{£*©&ffi] »a»lS«aWHa»»i» Seitz,C.L.,Frey, 
A.H.,Mattisson,S.,Rabin,S.D.,Speck,D.A.,and van de 
Snepscheut.J.L.A. : "Hot-Clock nMOS," Proceedings 
of the 1985 Chapel Hill Conference on VLSI, pp. 1-1 
7 (Computer Science Press, 1985) JC J: ottBeStVfcM 

»c ifflWJIWW^^TI!^-*. 
[0 0 0 3] flewSfcCMosiiiBrcii, rtS^-K© 

-COSMOS FETfcSHUSi:, ;-K<W8*Cfl%£ 

*K.fc**ffia«:Vi:**i:. (i/2)xcv2©m 

[0 0 0 4] ifetfot. X-f y^JSfitR 

KHRoifctfTfg*. £©J:5fci/^ y-K©«&£ 
•eg*. i©i:s, 7.4v*<mfax*&vz>wmt> 

[000 5] 

BRi] 



E =; T o Ri.dt -XjMc-Jfr-t 



(0 



[oooe] t?**.mi*. fe«u TtiicjfcWK* *T3«ifiRan*. 
v (t) ii«*a>ttffi«ftt"e**. 40 l00 ° 81 

[0 0 0 7] r^T% ffifflWWfcWTf*'^ *o DR2] 



E= 



■ CV 



2RC 



(2) 



[0 0 0 9] fefe, |ffla«E©«B!* ? iEBa8re»6«^' 
[0 0 10] ±SB^2l±, Tfc*«R*^S<"r*^ 



50 



-caw*. -rfcto%Rcj@6»c*8B»K:, tafc©*-^ 

(1/2) xcv2 ®«A«:jSlt«#„i:tt*«<** 



(3) 



10-308662 



[ooi i3 fcfcjsttfH6-csvr*e>fcCMOS>f:'* 

-*©»£. A*^-KKI^DA*INS:H7 (a) 

/ouTtt. 07 (b) -ejRtJ^icSWM"*- 

*> A* I N jWUSS t 1 HCfeV nT □ - l/^MC3iT 

Sk PM osh7>^^QP^a u NMO S h 

5>W*QN*«U ffi^-KKOli, PMOS 

iff i lTfnvr^wtatK*^^^* 2 * 1 - •&* 3 « ,R9>f 

> i a^$ft£it®itftv d d tT-^asnSo io 

[0012] rw:Mb"C, «flEA*IN«W«9t 1 2 
KfcV NT > vf l/*MCfi±tf & il. PMO S h 5 > S>* 
^QPttjUBftU NMOSh5>5>**QNtt»iIU 
ffl*y-FKO®«flf»i. NM0Sh5>S>**QN«: 

*ooi3i ife^t. £©**>&»#©**#«* 

It. 08lCfcVNT, «alt^t^©««Sfi V 
ddh fflgfta 2TSt-tffi*^ - FKOfflW£fc©Ha 

[0 0 14] ifi^ ioaji^ftWaWlstKSfe^JrabfcM 
OS h5>y^.'?IaB^^^tA/lC%^c54^TVN2) 0 frt*. 
»i. Moon,Y.,and Jeong,D.-K,: "Efficient Charge Rec 
overy Logic,"1995 Symposium on VLSI Circuits Diges 
t of Technical Papers, pp. 129-130, May 1985.fc&tHC 
Rramer.A. .Denker.J.S. , Flower ,B. .and Moroney.J.: "2 30 
nd Order Adiabatic Computation with 2N-2P and 2N-2 
N2P Logic Circuits.-Porc.Int.Symp.Low Power Desig^ 
n.PP. 191-196, Dana Point.April 1995. "Ctt. 091** 

-r j: s fcs##j&cMo smm&h o G*^a *vtvn 

-So 

[0 0 15] -©CMOSt&SES&LOGti:, ECRL 
(Efficient Chargy Recovery Logic) QD& *fcli2N 
-2P|i»fc*34xS4>^-*/>^ 7 7T?&a. i 
(DCMOSl&M&LOGli. *?>:*g» 
CLPt 2o©BBSIB»FUNl, FUN2fc&«*. 40 

T^stiTVNSo tirfa*5>?isttcLPtt, —tt&> 

PMOSh7>^^QPl- QP2«3-T«t$3*l 
T^*. HR0BFUN1, FUN2lt 

*ll«©NMOSh5>2;^QNl, QN2fe«« 
3l*W«!BItt«WtT?^S tlT V n§ 0 

[0 0 16] StiBPMOSh^^^^QP 1 - Q p2 

«XD/^«ll#K:«SWSn-CV^. NMO S h 

5>^QN1, Q N 2 ©^- h«fl«*. * *IA 50 



1, KI 21C^S4V A* IN, /IN 
#A*S**. NMOS r-7>^**QN 1, Q 

N20)V-»WKtt« @2S^>2£/rLT, £®£ 

[00 17] PMOSh7>^i!QP10KW>« 
g^NMOS h5>^QNl«)KW>«fifct*. 
«£KiJSl8a *xT ffi* y - KK O 2 1 ft »J . ' - 

KK0 2*»&ttB*/ouT^ffi*a*u ifettffl*^ 

-KK02tiiWBPMOS H5>^*QP2©^-h 
«I£*a*88RS*vo**. RWW^ PMOSh5> 

*;^*QP2©KU>f>«ifcNMOSh9>^*Q 
N 2© KW fflElCttttSftTfltf^-K 

y-KK01l*IWBPM0Sh9>S>**QP 1©^- 
hSISlc ^ n tvT v n§ o 

[0018] 01 owu ±3*©*-5tcflWtatifcwawfi 

V n£ CMO S m L O GOTjWfcifefcS 

ffi©S^fr&£^t£fe»©^0"£&£° ^©SB» 

#SST*tt. TRESETj fWAITj TEVALUA 
TEJ THOLDj ©4o©t&fNC<fcoT, 1JS$©1& 
{^tf#|J&$*VTVN5„ 09lC;l3tt£. A* IN. A*/ 
IN, ffi#OUTfc<fct>'ffl#/OUT© 

wensio (a) , 010 (b) , 01 

0 (c) , 010 (d) iaJntmiO (e) ICftj&LT 

VN^> 0 

[0019] ****a©flJireii. r R E s e t j »^ 
icioT, /M/*«R * W I/**** e> n - i/OMc 
9ITlf&tiT, m*y-KK0 1, K02©x-*#m 

&ic. twa i tj ttttnftt. tWB/^^« 

ft <|> jfiu - U"<;b© ± * T?* V N-f 4x**-#© A* ^ - 
R r©0 1 0 ©WT14, A* > ~ I 1 ^©A* I 

[0 0 2 0] ^e>LT, A#W»*flto&r*4:, r EV 
ALUATEj IWftWrfott. tfA-fl/* 

Mc3Lhtf&ft*. ::©££> ifM©<k-McA*iN# 
;W l/^T'&U, A*/ 1 Nlin- W<;i/T&6© 
T, NMOS h^^^X^QN ljtWKiU NMO S h 
5>»;^*QN2«<3fiWibTi3y, PMOSh9>2;7. 

q p 2 jwnaiu ffi^ou T^iuiaAvi/^m® * ©± 
i?7.^QN2, QPij«a»iUfc**"e»y. ffl*/o 

[002 1] 3©J:otCbT. ffi*y-FK01, KO 
2(DW$Lim&tZ>^ THOLDJ ttf^Wfton. A 
#^-KKI 1, KI 2^ht)^a-l/'<MC3ITlfe> 
n-C. A*-f-^©-?I**^t)^o PMOSh7>y 
X^QPl. QP2©^-h«1Sli> ffrj$©J; Steffi* 
y-KKOl, K0 2fc$m*«ttSttTfc»J. bf-^ 
oTA^IN, /IN&JHS-rst. NMOSh7>y 
X^fQNl, QN 2l±t. : fclC3g»i-r'&^ni:' : b> ffi*^ 



(4) 



4$|fB¥ 10-308662 



10 



-KKoi®A>f m^y-KK0 2 

itmmtm^nxmmmt^ y . *©n - w< 

[0 0 2 2] &©$8§T*l*, R*UC TRESETj ifcft 
©«. TWA I Tj *MFCi*. A*/ 1 Ntf 3l±tf& 

*u A#iNiin-w<fl'©**fc3* 1 '*» -ftfc* -3 

T, r H OLDj i&fl^li, ffi*/OUT/)VWl/^ 

[0 0 2 3] ±3«©J:-5IC«WtS*lfeCMO Stt3Hft 
logi*, fci:*.«Hi iT^-t«fce>ic l£CMOS!& 

aiaBiLOG&*fiawHi»i:^ aaaa***-!* 

[0 0 2 4] IIBHI l"SRffffl*> 4yK-*/K 
v77 Fl, F2, F3, F4I*. -ttl**utBS»-tiffl 

#1/4 JWHiSW-f tifc^^WR * 1 » * 2 • * 3 ' 

OUT= (A-B + D-E) • (C + F) 
/OUT=/ { (A-B + D-E) • (C + F)} 



tU |M«©#>f>^-*/^y7TF2. F3, F4A 

it, ^©^oa'-^/a^tf lt F2, F3 ** & 

-,77F4#&tt. TtfriSfflAouT, /ouT«w*a 

[0 0 2 5] HI *^/l/^«8R* 1» * 2 ' * 
3, * 4 ©l&mSWJHSrjoVr . irfiBEU 2icfctt 
&#tt*lt0, tl, t2, -T?a>>f»<-*/^:7 
7 F 1 ~F 4 ©IM^SrH 1 3 1 3 KIEV* 

T, r#u jt, HSlJilWB^-fSraiU r#2j 

was zfljeB©^- zo*^ t-* 
U r# 2j -it, rtWtBM* i~MKWJWt-T, 

i/4ja«ae^ ««WK:$/7hs*iT*><. 

[0 0 2 6] |{6fi©J:^C«WtS*ifcCMOSflft 
ayHRLOGli. B8SBRFUN1, FUN20NMO 
Sh7>^QNl, QN 2 $$C©3$i-?©ii0!Jfc 

tf. 014 -C'^1-^ilStHl8& logtt. 

- (3) 
... (4) 



30 



L +B»!ORfeat. £©8I3II§WU ° W* 3 
PMOSb7^QPl. QP2fc*5>:flII»C 
LPfcU «flENMOSh9>2>**QNl£ft*.T, 
A^ISiaA, B, C, D, E, FtC**l*4T^JSt*N 
MOSK5>^fQNll, QN12, QN13, Q 
N14, QN15, QN16*»&«6B88aa»FUNl 
Oil, ||ffiNMOSh5>^*QN2lCfW."C, A* 
US/A, /B, /C, /D, /E, /F(C**l**V*r 
j»i-&NMOSh9>^*QN2 1, QN2 2, QN 
2 3, QN2 4, QN2 5, QN 2 6 fcfe«*.SBHRIffl 
f&FUN 2 0 i: fc^T^Sft"^^ 
[00 2 7] 

RWJtfWft b J: ^ i:-r*«ffl ±Jfi®tt^flWHH» 1 3K 

G= A • B+D • E 
/G=/ (A • B + D • E) 

H=C + F 
/H=/ (C+F) 

[0 0 2 9] ^©IgrStHS&LOGl T'COm^SmG, H 
# ^9>^ED»CLP3i:BB85CBIttFUN3 1, FUA 

OUT=/ (/G+/H) = (G 
/OUT-/ (G • H) 

[0 0 3 0] bfctfoT, fWHUKLOG 21*, «aE 
j&LOGl<Z>ffi*&A*i:l/C^&©"C* tfrafcOH 1 0 



MENMOSh9>S?**©ilt 
J0g8S^2«*THiaRSnfc«^, |ff|BHi4T'7rc-r 

tas&ii, ei 1 5 x-BtWimBm 1 o g & ©<t e> tc 2® 

©f&HEIS&LOG 1 , LOG 2K#«3ftS. 
[0 0 2 8] i©!WTOlogaT?l4. #>l®@©t& 

amttLOGiicisv^T, ^7>^iaii&cLPihB^c 

tUg&FUN 1 1, FUN 1 2fcfr | E>j£5a&SEJB&lCJ:o 



- (5) 
... (6) 

★UN 2 1, FUN2 2fc*»&ja*«WHa»CJ:oT, 

- (7) 

- (8) 

#N 3 2 fcfr&«&fl52«B©aWfflSttLOG 2 ICA#£ 



H) 



... (9) 
(1 0) 



50 



a (Dt&mBm l o g i ©iwcffl v % <b*i5 /w*«w * 

1 1 /4 JSJ«ItUJWM/*WR* 2#, ^2®B© 

%.&wsmBm log2 ©sgasicfflv \ z. t ic «ca. 



7 

•5. 

[0031] *«w©BWt4. aawoffl«ffiifeJ8»t* 

ifc^S 6 CMOSlft3!EI»fe*tf 
[003 2] 

[RBSiWBrt-Sfcfc©^ tt#* 1 ©BflHCttSC 

MO S&M&li, -*t©MO S h 5 > * 

#MO S h9>y**©*- h«flB«*S:iat-«I»©M 10 

^l^fittSn*^9>^li»^ /j>fc<i:fclo©MO 
Sh5>5>**&fll*« iMOS h7>^^©^-^ 

fBa»i:fe*t/CMOSIW!li»^fev^T, «WH©R 

cMos»fflim»-r«6awis:««-f*»^^ #ita^ 2c 

[0 0 3 3] ±BB©««K:.fc*itf.- W&M&lkWm 

^•rstc&feoT. BBwa»©Mosh5>y^««e 

u mj©cmo simm&T**fr?tuimimisX. 
*©SBWBSB^fc£j****^£^**^ ^fj^ 

fe«-^S©5S^©fc*©CMO SIMBaft^^®**' 
^j5fe*>"6ftSiW©-€ > ©4Ml!IS^fctWife^'*'*" sfc ®® 

[0 0 3 4] 3©«fcolCb-C {S?^*«*T*feS»^E 
«*€:5pjffl-r* J:^JCbfcCMO SMSBKfcVVT, 

«8Rfl©cMos«WHg» , rtt^aftsis««i'"c*'' * 

*v?*i©cmo siSrams&^WJ©^©^^^^^ 

■ess. ife, /Vbx«®*VN-ru^T-feSi;^ic, 

[0 0 3 5] iM2«i:^CMOS^l 

na-eii. tuts* ^ >7ia»tt-*r© p mo sh^yv 
«tfia2o©Bg^nis&ii j e^ , tii*fett 

[0 0 3 6] JJB©**^™*. A*^ - KKBSIS 



$HHR*1 0-308662 

8 

[0 0 3 7] S^Ctfe, «*«3©«WlC«&CMO 

si&ataB&T-te, iws^5>>naHHi-»©cMosh 

[0038] ±ia©W-«fc^ ^5>^IH»« C CM 
o s«Wtrf**©T?. ffi*^ - Krt&M u^;i/*fcttn 
- W^ftlffltitfeoTt. *©ffi#y - K© 

6. 

[0 0 3 9] Sfc. JB*«4©aWK:«<5CMOSJWI 

ia»©»Hf^£i^ -**©mo sh7>^ fefliA. 

3-MOS h9>^^©^~ bWmtttZf&l-i&XOM 
OS h9>^*©KU"f>«SK:i'0^SSKS*U V 

-^mfiBi^Jc/^^mw* fcttjatffi»©^-f 

^K:«S»S*l6i'9>^BI»^ lo©MO 
S h 5 >S?X * SMO S h 5 > * ©^*- h 

i*? 5 >7ES&©*f)£-r smo s h 5 y v * * © k m 

>«»C*4x**i«ttS4T.Tm*y - Kfcfc* 2o©W 
SBBD»fcft*toCMO St&aiH8S©Sgi&*i£^fe^T, 

[0 0 4 0] ±ffi©tft»CJ:*itf. A#*w;i>*«Rfc 

K©mat)infefflT'^b-r-5©T% Kkm*^-n*wa» 

) [0 0 4 1] Ife^ot, ■MtS*T*&58T$#«& 
S3pjffl-t6J:^»CLfeCMOSaMDattK:i3V^T. A* 

[0 04 2] 

[«W©3a6©Jt0»J #&^©«Z>--^«^^> 

h 1 ~S4 tcgcsv ^tsya-f fttfJSTF©*: £ *j 
[0043] Hitt. fei:>wii!e*©Bi9"es%sn*c 

MO sitfin^LOG&£»c^Sft5##W©tt^ 
ffi£J:6g^&^1"*fc«>©a&&B"e**- *5S^© 

tmmiZ. TRESETj fWAITj TEVALUA 
TEj THOLDj ©4o©Krf^{C«ko , r, lMKB©ift 
ffrWfJ&StVO^o Zl©iaitCfcV\T, A* IN, A 
IN, + . m*OUT^J:t>*ffl^/OU 

T©^®^li, -tn-ftlHl (a) , HI (b) . ®1 

(c) , SI (d) tS&Xmi (e) 

[0044] 7js^©|gt&^?ST'a@t^gl4. 1/ 

50 li. TRESETj fil#{CJ:oT, /^b^*****^ 



9 

i, Kozo^-fjWHfiansfctt*^ mwoi- 

■C*o feA*. EI 1 ©HTtt/ IN^D- W<MC5IT 
W&tl*. rwAITj tt«n?tt. 

feJ:t>'A*IN, /IN##lcn-WW:2*U ^fc 

tfotaj^ouT, /out^o- w^i^s^s. 

[0 0 4 5] ttWt. A;b*W#»l''^&£-kH r * 
TEVALUATEj IMtttfTWU ^(Dt^-J5<DA 

tzZ.(D££* A*/ IN (4. D-U^WD***:**!. 
6. Ufcffot. NMOSh5>S?**QNl#«*il 
U NMOSh5>^X*QN2jW*WTbT. PMOS 

QPn«BWLfe**T?**J. tiSA/OUTlin-M 

;i/©£££:&5.. 
[0 0 4 6] Z<D£5lZbX. ffi^y-KKOl, KO 
2®«ttjW«S+*^ THOLDj »ftsi:fc»A f&SS 
/V1/X«R * & <k # A# y - K I N #/vf U'tM)* * 20 

A* I N^n - b^t^o t ffliJ^-K 
ko 2 ii««!ltWfc^S^»a^fc & »J > a 

tcMLT, *56^T*li, MOSb5>^*QNl, Q 
P2*«giil/CV^©T% ffi^^-KKOl, K02ffl 

[0 0 4 7] &©jiWT?ii. mmz tresetj m¥ 

>WCfcofcA# I Nfcn- i/'*Mc3rRf&ft&. - 
zi/fc&s. rwAiTj ttfFett, An/*«W#i3 

itfAAIN, /INtf&lcn-W^i:^ Lfetf 
oT. HJAOUT, /OUTfcn-WOl/fcSSft*. * 
ftHttWt, TEVALUATEj flMFett. A* IN 

T, A^/INjbVvf W^WCgLfctfM-W i*UCJ:o 
■CffiA/OUTtf/W I/^l/i:*:*. fHOLDj Wfe 

-Ctt. ;^ti* fiitf Ail/ 1 N»A^f 4 
3„ 3 tresetj ifrfl^fcsi:, 

[0 0 4 8] fciS. ±J4©J:^*«aft**^ 
tf, H2~EJ4T?nVtJ:-5ft*CMOSaftaia»LOG 

a, LOG b, LOG cfc£Tf%£***> 

6. in&CCMOSJWBSRLOG a, LOGb, L 

oGcKfcwr, ^©HQT^-rcMossftaiaaL 



WflW* 10-308662 

10 

T*©BW3 

[004 9] H2©CMOSaMHg»LOGatt. *5 
>^IIi&CLPaS:NMOSh7>^*QNla, Q 
N2aT»«*U 2o©098»FUNl a, FUN 2 
afc-WPftPMOS t>7>^fQP 1 a, QP2a 
T*«ffi5cbTV^„ ^©.fc^CLT, KIM&&NMOS 

h7>yxi!^T*&<. PMOSh5>5>:**«:fflv* 

r«i^-r^3i:(cj:oT, wmm&fot^x, NMO 

S b5>S?**ttilPMOS h5>S>**ttfc£»**J 

[0 0 5 0] E3©CMOS|&3llHjii!&LOGb 
tt. NMOSh9>S?**QNl, QN2*»&f*l*»l 
J*6B8SB»FUN1, FUN21C, PMOSh5>S? 
*#QPlb, QP2 bfeitfNMOS Y^yVT.tQ. 
Nib, QN2bfre>J»**5>:/ll»CLPb«:*B£ 

*rer«wtanTv^. mos H9>s?**qp i b, 

QN1 b©il#![E]&t> MOSh7>^fQP2b, 
QN2 bOlfiWEIftfc*^ ®l7-f>l, 2|ffllC^eS 

[00 5 1] MOS hv^"**QP 1 b, QNlb© 
K U>f >n©85W&#. lttftENMO S h9>^X* QN 
l<DFW>fc£fcKfuiam^-KK0 2i:fcU. i 
©tftfj^-FK0 2©«6Mi. MOSh5>yx^QP 
2b, QN2b©>f-MC-£;t&ft€>. BflttC MOS 
h5>^^QP2b, QN2b0h*W>K®^^ 
fc£t>*$f8SNMOSh^>^*QN2©KW>&, 

MOS H5>y**QP lb, QN 1 b©^- 
MC^e>4x6. Uc^ot, ffi*^-KK01. KO 

2 ©mfitt, i/Ov* felia - i/K;i/©^-f *uc& 

[0 0 5 2] Ufe««oT, H«tC. H4©CMOSa^l 

ISB&LOG c T'^-r «fc e> IC, fu«£© PMOSb7> 2?* 

*qp 1 a, qp2 a^e>-en**iri»BB8saa»FUN 

la, FUN2alC, 3©? 5> L P bfcJBVN 

[0 0 5 3] Zl©«fce)^CMOS^S|IlBS&LOG, LO 
Ga, LOGb, LOG c©Vv^ft©tftEftT*feo"C*>, 
D tu«E©Hl©<fce>lC, A* IN, /IN&AVl/XWR* 

STfl*. A* IN, /INHffiAOUT, /OUT* 

-etti/4^ja©jm3^CTv^©tc»ft, 

li. A* IN, /INjWSB£Lfc**1*»a©T?. HJ* 
y-KKOl, K02*MB85W»fc«i*-t*<' 
OUT, /OUTSrScfiUTfiWtSifc^T?^ W» 
S: R6±"t 6 £ 4: ^T? * 6 „ 
50 [00 54] A* IN, /INt/^« 
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&£±f309» 02, 03fc«fctflH4-t'7rrrCMOS!& 
S0B&LOG. LOG a, LOG b, LOGcfc, KflB 

[0 0 5 5] *»IB0^afia)»2«)^»fCOV^T, 05 

jcit-d v ^t&t£-r*u£JWT© t is y t*&&. 

[0 0 5 6] 051*, *5fflB©Safi©»2<Z)^l»©CM 

o sf&amis&L og d (D^Msm®^^ '® CMO 
3a-r<&feA©iBi»T»y, *5, 6fe*aw7, 8©n 

l «S®IWHa»L OG l tt, ttft£©0 
l 5-CaVtCMOSHaiilHU o g a©*«i:fiN*K:1* 

©t&s&ssssm© a n Di&ii£§»ga-f ski 2 ©i&s 

E5&LOG214, «l«B©«fflHBI»LOGli:ra«© 
[0 0 5 7] «l«B©IWlB»LOGH*. /W** 

#£lCA-f U/<*TS&SfcglCW«RISKFUN 3 l 
J&iUCfcU, CltUCttUTtttfjG, H^tC/Wl/K 
;i/T'fcV x t S iCttKjgM F U N 3 2 tfggl LT S3 »J , 

li#2£*flgi:fcS3i:fc<, ffi*OUT, /OUTI^ 

[0058] ^©*, «i«b©s«hb»logi©* 

5>?IS»CLP1, CLP 25:, !&»&©* t7>:/llB& 

cLPbfctsrfcUot. D-i/^;i/ffi*mc^ji 

a©aWHiKLO-G2©i'7>^iattCLP3t^ I3& 

I&FUN3 1, FUN3 26NMOSh7>^*0* 
>fXjW/hSvx**T». ffi*y-K©W»#S:W«>*-i: 

. fc#-cgs. a^ctfc, ^2S@©^aia^LOG2 

©WREKFUNS 1, FUN3 2fcPMOSh7>i? 
^*-C«Wt-r*ifcK:J:oT, #6^taiUii!&$:^-r^> 
«CMOSIft9IIIttLOGdK:oVvt#*.6fc* NMO 4 

gfltevMaftfe****^*^*' *SttiKi:l/t© 

[0 0 5 9] £©CMOS*3!Ed»LOGd«:|i 
bT, «6*©BI l 1 T-^-r J: e> fc 4 «gl© 
l. *2, *3, .Mfcfflv^dticfco 

[0 0 6 0] fcfc, ffiSfc"t6tt£Sra. 
©5£3, 4Ta«"ta«S:> ±i£©CMO Sf&JIIIIB&LO 
Gd©<ke>tC, 2o©8WHH»LOGl. LOG2tC# ! 
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[00 6 1] 

BW§©86*] w#B 1 ©«w»w«6cmo st&a@g& 

14, fit±©J:^fC *7>>nsi&i:> 2o©WRIBtt£: 

wjwtfBma&ffiv^j^KL-fecMo strain 
masr^iiu MSc©cMosma[iK&T^n-6tv^» 

OTbT*©iSQW0a9S»&#*W"**^KLT^ « 
®«©*©4MB3ftfca&«fc-&« , **fc«>©CMO SS& 

sewtcafr L/T^ji©^^ wb*» e>«^j s. 

[0 0 6 2] *tUJ>iL ^M'tlfflCMOS^EKi: 
*b©BSIH«:JS»1** ^;i/*«R# 

©T*, a - i/^i/fcaSsS^Sfti*; - KttiKiftffltfcfc 

[0 0 6 3] flf#E2©5»HK:ift5CMOSaMi 
Elg&l*, Rh©<te>lC, |fj|3^^>^EIg&S:-M©PM 
OSh7>^?t«U tiflE2o©HRia»£**i' 
ftvli fcl*lHK©NMO s T'fittfc-f S„ 

[0 0 6 4] *n*iL A*y-Ktc«3Wan*BSSia 

gfrtfNMOS h5>S>**T?»*©T*» ggffi^g*^ 

[0 0 6 5] $klC*fc, «*R3©«WJC«€)CMO 
Si&3I[aiS&li> Ri:©<fce>ic, tufB^^tHi&fc-M 
©CMOSb5>^j<til*U iul32o©WM& 
Sr**v*ni *fc»«BR©NMOS h9>S>***fc«. 
PMOS h^V^f^flltt-tS. 

[0 0 6 6] -?-*tf£;L *5>^(BS!&#CMOSlitfcT* 
&5©T% m*y- F#M l/^*fettO-U^© 

[0 0 6 7] «#«4ffl«WK:«*CMOSIWi 
HHWM^iSt*. Oh©J:-5tc, ^5>^!UiiSi:. 2 

CMO SSWBHB©W»*atcfev ^T, Kb J- Ffctir 

[0068] ^-ti^, A^tfli^t^rataEiBfc&y. 

S9iB©ffilU:Sra] 

[01] *H^©Hi6©-^®©CMOS^a!lIS5&©Sg 

[02] HlT?aVrBBft*«SS:IQ&t6wi:««-eS*C 

MO S8WBS»©*S09IBBIT?**. 

[S 3 ] m 1 T'^-tiM&*fe$:ll^t-S Z. H ^T' S 
©CMO SIIM&©mMa8&l2!T*&6„ 
30 [04] Hl-CaVtWiQW»&*»*"6-^* c "P** ;S 
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im 5 ] #mv>w<m 2 <mm>cuo s&mm 

[El 6] CMOS^>^-*©^S*WMW^fc»Wi'*"*fc 



[137] H6"Ca%tCMOS>f>^-*<0tM^*:SW'^" 
5fc«>©iK7£0T*&£o 

[08] ii^OD^m*^i:t^B«?*i:^ v ^^i- 

[093 HiTSavrwB^ttfc^airreiii^T?^ w 10 

[01 0] Wil«0i5mffi«:mv^JftM«<fct^f^l5®CM 

So 

[011] H9TSavrcMosii3iiattfefflv^«*a 

[0 1 2] 0 1 l "Q^ti/y h 1/5?**<Z)IW£*:W8'* 

« fc&O^;i/*S^tf>®Jfc0"£fc£. 
[013] 011 T»n^S/7 h l/5>* * (DWiftZmi-t 20 

[014] ^-&iia<z)CMo st&wm&ommB&Mx* 

[015] 01 4-eaVtCMOSaWHa»®1lC^iWlt: 

[01] 



1&ffl¥- 10-308662 

14 

iaB&0T'fes= 
1, 2 *»9-f> 

CLP, CLPa. CLPb *9>?lBltt 
CLP1, CLP 2, CLP3 
FUN1, FUN2 



FUN 1 a, FUN 2 a B$&[Sg& 
FUN 11, FUN 12 
FUN 2 1, FUN 2 2 
FUN 3 1 , FUN 3 2 .HKUUft 
KI 1, KI 2 X*>-K 
KOI, K02 ffi*7-K 
LOG, LOGa, LOG b, LOGc, LOGd 

cmo swum 

LOGl, LOG 2 CMO 

QN1, QN 2 ; QN 1 a, QN 2 a ; QN 1 b, QN 
2 b 

QN 1 1~QN 16 ; QN 2 1 ~QN 2 6 NMOS 

QP1, QP2;QPla, QP2a;QPlb, QP 
2 b 

PMOS h^^X* 
tf>, 4> 1, «/> 2, * 3, * 4 

[02] 



L0G2- 




t- 1 

FU.N1a , £ gHjN2a 



/OUT — -—7 




[07] 



(a) 



(b) 



tll 



tl2 



(10) 
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[01 1] 




1 





Fl' 



F2' F3^ FA 



[01 3] 



Fl 



F2 



F 3 



F4 



ta-*t 3 



WAIT C#l) 



RESET 



EVALUATE!*) WAIT (Ml ) 



HOLD(tl) 

ftESETUH) 

WAIT(*2) 



evaluate my 

HOLD(#1) 
RESET »1) 
WA1TU2) 



RESET 
WAIT («tl) 



RESET 



EVALUATEW1WAITWH) 



H0LDWO 
RESET C*W ) 
WAlT(fZ) 



EVALUATED) 
HOLO («1 ) 
RESET (* ) 



